In the course of investigation of the bitter-tasting substances of the Japanese fern Hymenophyllum barbatum belonging to the family Hymenophyllaceae, six new hemiterpene glucosides called hymenosides A-F (1-6) have been isolated from the methanol extract, together with an acyclic bis-bibenzyl derivative, perrottetin H. This paper deals with the structure elucidation of the newly isolated glucosides.
Little attention has been paid to the glycoside constituents of pteridophytes, although various types of triterpenoids and flavonoids have been isolated and their structures established. 1) We focus on the bitter-and hot-tasting substances of bryophytes and pteridophytes since these substance show interesting biological activities. 2, 3) The Japanese fern Hymenophyllum barbatum (v. d. B.) Baker contains very bitter principles. Previously a nonbitter flavone, apigenin, has been isolated from this plant.
4,5) Recently we reported the isolation and identification of an acyclic bis-bibenzyl, perrottetin H, which is considered to be an important chemical fossil linking bryophytes and pteridophytes.
6)
H. barbatum was collected in August 1997, in Kaifu-gun, Tokushima. The air-dried and mechanically ground powder (2.42 kg) was extracted with methanol to give a crude extract (459.2 g). Part (70.0 g) of the ethyl acetate-soluble fraction (119.6 g) was chromatographed on silica gel and Sephadex LH-20, followed by preparative HPLC to yield six hemiterpene glucosides, hymenosides A-F (1-6), and perrottetin H. .0) at C-1, which was correlated with the olefinic methyl, was correlated with the anomeric proton (C-1Ј). Furthermore the NOE was observed between the allylic methylene and the anomeric proton. The remaining two ester carbonyl carbons (d 170.8 and 171.5) were correlated with the C-2Ј (d 5.54, br t, Jϭ8.8 Hz) and C-3Ј (d 5.83, t, Jϭ9.6 Hz) of glucose, respectively. On the basis of the above spectral evidence, compound 1 was determined to be glucose with a hemiterpene at C-1Ј and two p-substituted phenylacetates at C-2Ј and C-3Ј. Moreover, NOEs were observed between the allylic methylene protons (C-1) and the methylene group at C-4, indicating the E-configuration of the hemiterpene moiety. Thus the structure of hymenoside A was established to be 1. (Fig. 3) and NOE techniques as carried out in 1.
The structures of the remaining glucosides (2, 4-6) were determined by careful analysis of 2D spectral data including HMBC and NOEs of each glucoside and their peracetates.
The presence of hemiterpene glucosides is very rare in nature. Cinnamic, caffeic, and benzoic glucosides are well known.
7) However, phenylacetic glucosides are also rare as natural products. Moreover all the glucosides isolated had a relatively strong bitter taste. This taste might be responsible for the presence of phenylacetate.
8)
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